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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a semiconductor device, equipped with a 
MOS transistor where a metal silicide layer is formed 
thicker on a gate electrode than on a source and a drain 
region through a fewer number of processes. 
SOLUTION: Through this method, the surface region of a 
gate electrode is turned into silicide for the formation of 
a cobalt silicide layer 16, a thermal oxide film 11 on a 
silicon substrate is removed to make a silicon region 
exposed, and the surface region of the exposed silicon 
region is turned into silicide at the same time, with the 
second silification of the surface region of the gate 
electrode, whereby cobalt silicide layers 19 and 20 are 
formed on the surface regions of the exposed silicon 
region and the gate electrode, respectively. 
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ii!4C7)jit-^ico^^ii^jg^t-^^ic7)xs, iimm 

^tt^^-hlBH 1 £7)^|^S:|^i LT y 3 y^ffi^HttJ 
K^ffiffiftSSri^y-t^^ F-ffe;tT^Jgv-y-9--< YMi 

mf&t hms cr>TMm/AMm 2 cnms^m k?* t t £^ 
y 3 y«M&sai l , sai L^ti^^s^i^S: y -»f-f h 
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±fE^^'-h«li±co0faco«liLt<O^JSi^y-9--f 



acogu^^^iixiiBv y 3 yw^±.(rmmjn%.WL<Di.<^±. 
1 c7)$e^M&^ L , mm.<nu'h-Rmmm<r)Wi 

W^<r>i^ y 3 yWrniU'd^^^^hW. 3 coxaat/MHtti L 
$^ y 3 y ■S^cJ^mM^ V- y -9-^ H-ft L T ^Jl V- y 
-9-^ H«&»^-r-&^4iOXS^WL, ±iBy-F«ffi 

[if5^fl9 ] ±iB^jR>-y-9-^ KJHi, ^y^';^^i-y-^^ 

[if^JS 1 0 ] ±fBlg 1 C7)J6»M{4. s-fbi^ y 3 
^> ^ I. ^ fc 2: !^St i: -r ^ B*3a 8 XJi 9 IB«^4^*^ 

[000 1] 

(Selfalign Silicide) ffijtc7)MO 

s h ^yjx^^^^h^M^w^-^-nmzmt 

[0002] 

[ ia!*cOiSW ] M O S F 7 y i^';^ ^J' iOa3$K)#(7)±T% 

('*fL, y— h'U'^y'Bfigs.i/^^'— hflifigto^MS: 
-St-CgeS-^Wtci^y-9--^ F-fbL^c^f y-9--Y 

^ ixT V . co-r y -9-^ Fit 5fCi4#fl;fii^ffi35iffiS 
KiOv-y-y--^ FtcSi^^iTi^-Ffi*LA>ffijS^ix, EH 
t con y ^ FffiSi t ^JS/^flsSfMt^Jt^rkitilciS 
MT§^. y-;^, Fi/^y^iS<7)ffi«&ffi^f 

[0003] lt&^l, ^^!*o-9-y•9■-< FSffitcfcv^t 
ii>-y-if-< F-ft;-r-2.3^>:*^, y-;^, vu^ymm±t-y 

-F«flLhcOi^yi^-^ FllffSr3!b±fc$iJfflI-r-?..rt{4-C' 
0. 3 5ummTcr>mif\^J\^<n'f^UxX'li. -y-h 
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n-^fcib. mmi:m< L-t^'?,bTi,zmfS.^tix\<^^p 

J; OLOCOSffig|5T'p/nJg-&tcaL^c'5 LT«-^U 

^rm^-^^fzib. "f-i^m^-t^sij^m^m'^^zmtR 
h:LtifiX'%-h. mL(7m^tzXo\,z^ ■y-Ymm±.^ 

[0004] -g-^r-W^TS - 291 57 6^^^mz 

ymm(^>'*j^-^ f-i^ay^^ifxmmt^zkizj: 

x^^J^^^SfLTV-^l,. 

[ 0 0 0 5 ] if^. #iH¥8 - 2 7 9 5 0 9^^^mi,Z 

(i, s^sMtc^tii L/s u 3 ymm(^±izm 1 co^Ji 

±lcm2<7)^«<7)>''J-9--f HJlSrm-ri.XS2:-^0^ 

mi^mcommijmtim^^tix\^h . 
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C^0J*^»g^LJ: ^ fc-rSISlI] ±l5#raT5 - 2 9 1 

5 7 6 ^^Mm<7)Vimimi±. ^^hu'j^ hxnmtf^ 

coy-hmM^rB^-t^tilsblzlt^ i^i;-9--f K/^Ui^ 
ij a ymmm^ H 7 X -y ^ y^MiL-t i>Zt tmmx' 

( C o S i 2 ) . e^^- y-f-f H ( P t S i ) ^0*t^4 
SrfflV^ i: K 7 X v f->-7'*«^T'?) I. i: t ^ a SI^B 

[ 0 0 0 7 ] S3t. ±fe#W^8- 2 7 9 5 0 9^ii^$g 

yi^y nyjfco/irj'-yf-jgiSiL, cicorf^y i^y3>'ii 
^m2<7)^m(7)i^vv-^ i^mb't^h<r>X'$)^. ^ti 
Sc. ^2£7>^mc7)v'y-tf-f F«w>°^->c7)jg^(i. {a 
m^ij'^^'^tcozht^&^x'hhiiK mm^m.m-^i^ 



[0008] ^^B^coieUJi. y-hWMcOi^-h&tn, 
5:vh$< L/::MOSh5>'>''X^'S:;^M^j^'XMgS!c 
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izv- hi&mm^rit Lxmm^ixfz^^^ei^ v 3 >-*-^> 

F-ftLT^Si^y-if-f HSirJgfiKL. C:c7)i^y-+?--f F-fk 

ff)miz, i^v^ymm±^zmf&^tix^^fzmic^fmm 

^iOi^yn^MtfJco^MMiSSrv-y-r-f F^t-r-g. 
^-'-F«fi|cO«M«l^(c2|HlBcOi^y-9--f F-ft; 
5r^T^roT^JRi/y-9--< FJiSr»Bg-r-S J: d tcLfci>c7) 
X'hh. imcJ;-5T^r'-F^J::£0^S>-y-9-^ Fa 
*^'y-xS.t/Fl/^ i^ffiiSiO^JR^-y-^^f F«J; 0 1 
;p v-i M o s h 9 i/x ^ ^ j^Bg-r S i: *^'T' ^ . 
[0010] ±fBio 1 Eatoi^y -9--^ F-ft;<7)H5fc. 
F nm± i,z y- f ^^~ytmm^^-^^-y(om2 

IS30*e»IK^mL, ^^rttF7-^x-yf->;/lcJ;0 
l?3«je^M§rX>y^>-^^LTy-FmiSW-»f-f FX'<. 

— <f^?g^L. ico-f^ Fx'<— 9-icesfi^-^-sy- 
x&x/ F 1^ ^ ymm^mm-h x o iz-t^ ^ t j&^t^ 

[0011] Ccom2cO^M«. -^--f FX'^-- fj^fig 
c7)3tii^i7D||3cO^Mc7DX-yf->'^tcHi.^C:i:, "f-ib 

'^uaymmi^zmiff:.ti.x\>^tzmicr>m^m^mm- 

S i: # co^frtcif i. I, ^ , m 1 co^JK*^'x -y 

fz-ti^(r>x'hh :l t tmt. zcdj: o ^x^n-tmtz 
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[0012] ^fz. ±.mn&i^mm-tfzmz. *^hj 
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tT y 3 ymmimta u , c: ctj^bm^s: >■ y -y--^ f 

-fCLT^Kv-y-f FS^mU. ^2«7)^aJ)S^|^ 
L-Cv-y^y^MSrSaiL, ISai L:^^^ffiffl«S:i/y-t^ 
FYLL, ^Si/y-^f^ FJlSrJ^Bicf .Siilsl^tc. y- 

Fm^{ijfM$ix^c^«£^y-9-^ Fa^i^j^ff-Kv-y 

-^-f F-ftL. ^^JRi^y-'f-f FS^/Wl-fk^SClfctcj: 
0, y-FmfiLhc7)F;fMtfD«i|E±<7)^iBi^yif-^ F/i*^ 
y-xai/ F 'J -t^ FS J: O i/S 
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H-rt/iJf:$2 5 0nm<50;Kt;v-Un:xM ( 5) 

iBS-T) {^liOiS^SOnmcT^S ijNiM (6) S:?Kfig 
;}^hx-yf-i^i/Xg(.cJ: OS isN,!^ ( 6 ) St/;^ 
y i'U ny^ ( 5 ) Sr^'-h«®>'N-:5'->'tc:JaX-r-S.« 
$^l3As'f:t>^S:'f :t>^T*>ji;^L. LDD ( 1 i g 
htly doped d r a i n ) ( 7 ) 2:?^^ 
-ri. mi (a) ) , 

[00 15] ^COS ifi^tC. mcVUmiiZX^S i 
O2JM (8) $rl 00nm<;5;p$tCjg^-r^ (01 

(b) ) . 

[00 1 6] a^rtth'^-fX-y^V^^/lCiO, SiOz 
miS) Srx.y^i^:/L, HX'^— 9- ( 9 ) S:?^L 
T S i .02M?ri^t-|. (01(c)). iOt^^KU 
v-U 3 y^-'- h>'\-:5'->'<7)Wcr)SP:}i- (10) tm^Znct 

[0017] LDD^^ ( 7 ) ±ttJ¥$ 5 nmCOf^K-ft, 

M ( 1 1 ) Srjg^-r^i., -ec^^isimc^y vU3>-cjr'- 
h/N'^-v«ow<^gp^ (10) <7)--Ku>'U3>'sa}^is 

itctSftSt-fbH (12) L*-L, iOP 

<7)gPr«- (10) J^^^'f•<50y-^tlSS/^•:J'-V±(i:S i 3N4 
IM ( 6 ) f^lf-fliM ( 1 1 ) ti 



-C'# h»C'X't^fSI>m\X)itimt L< . ^J;c(i'2 n 
^^5nmt L/i (Hi (d) ) , 

[0018] v-xm/v^u^ ymm ns) \,zas^ 
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IZ, y-hVM<^^UiyV^ya (5) ±cr)S i3N4^ 

(6) S:^ai^o^^m*i-i., z<7)'m^xm.ximm 
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^ym(.5) ±cr)^S i (HI ( e ) ) , 

[0019] ClcOXST'^^il^ S i 3 ( 6 ) t 

iOsJK (8) COJ:.y^yyizmi.^Zt, ^H-ftM 
(11) <7)J^BgtC:Wi. , TO:KU i^U ( 5 ) ^1? 

•fk^it^SrV^^t, ^^SS-ftM (11) *ix-y^>i/§^i:5r 
V ^^^T-x .y ^ >-^tgT'*> ^ J: i: CO 3 ^f^ti^h^ . ^ 

^»ftc vDstcj: ojKfiKLTts i 3^,mizitm^ii^m. 
^ti^u-:iymt-zti(i>(o^f^^mfz^iFtmt Lximx 

[0020] m^itmzDC'7^'^^hnyx->'<iy^mx' 
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[002 1 ] mmmm^TX'5 5 o-c. 3 of^^mmm 
c o t s i <7)mm-t^-y- hmM±cr>^i,zmm.mi,z 
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hi^y-y--^ H{±Co : S i = l : X (x<l ) cOffl^f 
S>^. *RfEWCoM {14) RlfTi^m (15)^ 
•^x-y hX.y^>'j5'--CI^*L^cf^, gfgSffl^TT'? 5 
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<i45nmfc^^ (01 (g) ) . 

[0022] mt^mm-mtry^t-^u^m-^mmx 
s i^ftMcosftS-ftM (11) 

^-NVPhi^yH?--^ Ha ( 1 6) ^^t'J^'y^yy-t^^lt 

^<smt-r^»m'im^m^-r^zt*<x'^^. 
■ttiii. 5 o%mt^m^ : 4 o%^Ykr>-*-'>Ayj< 

?5g?g=l : 20m.-^mmi,zXh^^^Jl'h>'0^^ v (C 
o S i 2 ) Mcox -y ^>'J?'aJS«i 2 n m/:J)-mTT'S> 
•3, C:cO?§?S«S i 02^tC^tri.X y^>'i?'i$^T'S) 

s 3 0 nrnXj^cT) 1 / 1 oOTT'$).i. . ^mmmx'im 

$ 5 nm<r)S!iB^>f|:M (11) ^m^-f^tzMz 1 SB-^x 
•y f-V:^ SrHJS Ltztfi. x -y Vi/<7)ffftT-3>'<;l- h v- 

h' ( c o s i 2 ) mcDmmizmmm'^ix^t-'^ 

Jt: (01 (h) ) , 
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•y^^mX'Com (1 7) $-1 OnmO/fSlC. ^e>l,Z^ 
<7)±l,zr i N)^ ( 1 8 ) S- 1 Onm<om^l>zm^-t^ 
(HI ( i ) ) , 

[0024] mmmm%TX'5 5 o-c. s og^^tjaai 
s i a« ( 1 ) COS i mmmiMJ^'y- hmm±iz 

liaJ-ijUVi^V-^-i F{iCo : S i = 1 : x (x< 1 ) 

<r>m^x'hi>. ^^mcocom ( i ? ) st/r i 

( 1 8 ) ^T^i-y hx./^yi5'-ci^L/::f*, S«#H 
^TT'7 5 0'C, 3 0&«aLT. nysVl/bi/«J-tf-< 

Hil(19). (20)^Co:Si = l: 20^Jt-fb 
-^itl!) ( C o S i 2 ) IC^WI,, ^r'- hmiLh<7)>-U-9- 
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o s i 2 ) ^z^mth. y- h«fii±coi/y-9->f fj^^ 
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